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Flame spectra of metal compounds in the infra-red 


By AtBin LAcERQvVIsST and LENNART HuLpT 


With 6 figures in the text 


3 
4 Not very much work has been done on the spectra of metal compounds in 
the. infra-red region. This paper, which we consider a preliminary work, gives 
some results on flame-spectra of certain metals, investigated from about 1 pup 
to vas 15 u. The emission spectra obtained probably emanate from the metal 
oxides. 

A As a source of light, we have used a Lundegirdh-air-acetylene flame fed with 
a solution containing a metal salt (usually the chloride). The spectrograph used 
was a Perkin Elmer mod. 13 spectrophotometer, supplied with a rock salt prism 
and of focal length of 27 cm. Spectra were recorded by a Leeds and Northrup 
Speedomax recorder. Unfortunately the flame also emits strong H,O and CO, 
bands, which are partly absorbed by the air. The presence of these bands makes 
the discovery of other spectra very difficult in certain parts of the spectrum. 
No token of emission has been found for any of the salts investigated for wave- 
lengths greater than 3.6 w. 

_ We also tried to find the vibrational transition 1-0 of the lowest known 1X 
state of BaO. The values for the dissociation energy of BaO obtained by dif- 
ferent methods (spectroscopic method [1], thermodynamic methods [2,3] mass 
spectrometric method [4], flame method ~{5,6] are in good agreement with each 
other. From this it follows that it is very likely that the lowest known 1y) state 
of BaO is the ground state. The vibrational transition 1-0 ought to lie at 15.0 u 
(666 cm~'). We could not, however, find this band. This negative result does 
not mean that the band does not exist. The transition probability is very much 
smaller for a vibrational transition than for an electronic transition, and there- 
fore the band is expected to be very weak. 

Other metals investigated were Cu, La, Ti, V, Cr, Mn, Fe, Co, and Ni. No 
‘emission was obtained from Cu, Co and Ni. The salts used were CuCl,, CoSO,, 
and NiC],. 

For La, a LaCl, solution was used. No new bands were found. Fig. 1 shows 
the A21—X2II band-system of LaO [7,8]. Several band-systems attributed to TiO 
are obtained in the are up to 11240 A [9]. Fig. 2 shows the traces from the 
flame fed by TiCl,. This figure, like every subsequent one, also contains a 
record of the pure flame spectrum obtained under similar conditions. Several 
identical runs were performed for each spectrum in order to eliminate possible 
fluctuations in the flame emission. In Fig. 2 the emission originating from the 
titanium can be seen up to 2.4m. 
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Fig. 3. Spectrum of VCI,-fed flame and 
of pure flame. 
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Fig. 2. Spectrum of the flame, fed with TiCl,. The lower curve represents pure flame. _ 
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Fig. 4. Spectrum of CrCl,-fed flame 
of pure flame. 
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Fig. 5. Spectrum MnCl,-fed of flame and of Fig. 6. Spectrum of FeCl,-fed flame and of pure 
pure flame. flame. 


By means of a spectrograph of low resolving power, Kleman and Liljeqvist [10] 
found that salts of vanadium and chromium give strong emission from a flame 
in the near infra-red region (up to 1.6m). Our result with VCl, confirms this, 
and furthermore shows emission up to 2.4, as is seen from Fig. 3, and traces 
at even longer waves. Infra-red bands of VO emitted from an arc are known up 
4o about 10600 A [11]. 

The flame fed with CrCl, shows a very strong emission below 2.4 (Fig. 4). 
Earlier, CrO bands are known up to about 8400 AP T12) 13), 

The run with MnCl, also gave a positive result (Fig. 5). Previosly, MnO bands 
were known up to 6700 A [14]. 

Finally the traces obtained with FeCl, are shown in Fig. 6. A strong emis- 
sion is present up to 2.4. At longer wave-lengths a very faint emission could 
be discerned. FeO bands were formerly known up to 1.4 u [15]. 

We wish to emphasize strongly that, with the method used here, it is only 
possible to investigate very roughly emission from addends to the flame. The 
low resolving power of the instrument used does not permit analysis of the 
spectra obtained. Further, it is of course difficult to decide the identity of the 
emitters. The most probable postulate seems to be, however, that the spectra 
are emitted by the oxides. Our records show that with great probability a good 
deal of information ought to be obtained for several molecules through extended 
investigations of the infra-red spectra. 


Physics Department, University of Stockholm and 


Institute of Optical Research, Royal Institute of Technology, Stockholm 70, 
May, 1957. 


493 


gern, Girt =e wot ia 
Pa, cue cree “ib ieee a 
4s rut a SEG 
; i ‘dete 


s) fst atheal rs 


pis . 
pot 


ha) 
: ; a oor uk P SUL 
r ck an aad a = 
aie Pay a Brae. 
ris eee a 
‘ 4 [348 rot wy 
: 3 7am 


: wn 


Tryckt den 30 augusti 1957 


Uppsala 1957. Almqvist & Wiksells Boktryckeri AB 


494 


